Introduction ,
Interspecific competition is said to occur when two or more species are using the same resources that are in short supply, or when one species prevents or reduces access to resources by another species (BIRCH, 1957) . In spite of many field studies showing evidence for competition (see SCHOENER, 1983) , one cannot necessarily assume that competition occurs between any two species sharing a trophic level or even between two very ecologically and phylogenetically similar species. EMLEN (1984) reviews cases where competition "ought" to occur between similar species but does not.
For the past seven years we have been investigating the factors structuring a community of three stickleback species, living in tide pools along the southern shore of the St. Lawrence Estuary near Isle Verte, Quebec. These pools are characterized by high productivity and by rapid diel changes in temperature and dissolved oxygen (WARD & FITZGERALD, 1983a; REESS et al., 1984) . Ecologists generally consider that the populations of variable habitats should remain below the limits set by resources and hence interspecific competition should play at best a minor role in their population dynamics. Our previous studies (WORGAN & FITZGERALD, 1981a; WARD & 1 ) The Canadian Wildlife Service gave permission to work on the Ecological Reserve at Isle Verte. The research is supported by grants from N.S.E.R.C. and F.C.A.C. (Québec). The assistance of Vital BOULÉ and Nathalie VAN HAVRE wee indispensable for both the laboratory and field parts of the study. Pierre MAGNAN and Gaby WARD made valuable comments on the manuscript. competition is unimportant in this system despite average fish densities of 20/m2 and extreme densities of 60/m2 (WARD & FITZGERALD, 1983b) . However male sticklebacks are highly territorial toward both conspecifics and heterospecifics (WOOTTON, 1976; FITZGERALD, 1983) during the breeding season, and on average only about 30 per cent of male Gasterosteus aculeatus and G. wheatlandi in the pools are able to obtain territories and build nests. In a previous study, WHORISKEY (1984) found there was no consistent relationship between fish density and egg production (number of eggs produced per m2 of pool substrate) for either species in allopatric pools, leading him to conclude that intraspecific competition was relatively unimportant.
However the role of interspecific competition among sticklebacks at Isle Verte was not investigated. The primary objective of the present study was to determine if interspecific competition for nest sites between G. aculeatus and G. wheatlandi occurred in the pools and to what extent such competition affected the reproductive success of each species. This objective was accomplished by effecting a series of in situ manipulations to examine the effects upon reproductive success of behavioural interactions between the two species in pools differing in both adult density and relative species abundance ratios. Fish reproductive success in sympatric pools (this study) was also compared to that in allopatric pools (WHORISKEY, 1984) of comparable density and species abundance ratios.
Methods
The fish. Except for occasional stray mummichogs (Fundulus sp.) and fourspine sticklebacks (Apeltes quadracus), only the threespine stickleback, Gasterosteus aculeatus, the blackspotted stickleback G. wheatlandi, and the ninespine stickleback, Pungitius pungitius occur in the pools. The fish migrate from the St. Lawrence estuary to the pools in late April or early May and return to the estuary at the end of June. G. aculeatus and G. wheatlandi were chosen for study as these species were considered to be the most likely candidates for competition for nest sites to occur. Both species nest in open areas of the pools, often within 10-15 cm of each other, and interspecific aggression occurs between them (FiTZGEx.aLD, 1983 ; ROWLAND, 1983) . P. pungitius was not considered to be a serious competitor of the two Gasterosteus species because it is almost always found in dense vegetation and it is less likely to interact aggressively with the other sticklebacks. Moreover, P. pungitius is not easily manipulated in the field as it often fails to build nests after removal and restocking. Female G. aculeatus range in size from about 5.0 to 7.0 cm standard length and weigh on average 3-4 gms. Female G. wheatlandi range in size from about 2.7 to 4.1 cm standard length and range in weight from 0.3 to 1.1 gms (CRAIG & FITZGERALD, 1982) . Male G. aculeatus are slightly smaller than females, but the G. wheatlandi males and females are similar sized.
